fMRI correlates of interictal epileptic activity in patients with idiopathic benign focal epilepsy of childhood. A simultaneous EEG-functional MRI study.
EEG-correlated fMRI (EEG/fMRI) can identify alterations of brain function associated with interictal epileptiform discharges (IED). fMRI activation can localize the irritative zone and indicate functional disturbance distant from the spike focus. This might be of particular interest in paediatric epilepsy syndromes with frequent IED. Using simultaneous EEG/fMRI in a 3T MR scanner we studied blood oxygen level-dependent (BOLD) signal changes related to spontaneous IED in 10 children with typical and atypical benign focal epilepsy of childhood (BFE) or benign epileptic activity of childhood (BEAC). EEG artefacts were subtracted offline and IED were used as regressors for event-related fMRI analysis in SPM2. In four of the seven children with IED during EEG/fMRI we found IED related positive and negative signal changes (p<0.001, uncorrected). In three children we found only significant negative signal changes. At a more liberal threshold (p<0.05, uncorrected) these three children had positive signal changes congruent with the four children with significant positive signal changes. In summary, we found positive or negative signal changes in perisylvian, central, premotor and prefrontal regions. One child showed additional bilateral occipital fMRI activation. In addition to former reports our results indicated that frontal brain areas are functionally disturbed during IED corresponding to general neuropsychological findings in BFE and BEAC. We conclude that using EEG/fMRI it might be possible to localize generators of IED and functionally disturbed brain regions in children with BFE. Further studies are required to differentiate between BFE subtypes and to identify fMRI signatures of specific syndromes or corresponding neuropsychological deficits.